This paper argues that it may be preferable to use a publicly well accepted inequality measure (the difference in health performance between income quintiles) rather than an academically desirable measure (the slope index of inequality). It does so by means of an empirical study of life expectancy and healthy life expectancy in South Korea. The paper is well-written and the arguments are in general clearly presented. The authors are very familiar with the analysis of health equity in South Korea. They seem to be motivated by a desire to find the best way of communicating their findings on socioeconomic inequality of health to a broad audience. Their analysis suggests that a simple and intuitive indicator is basically just as good as a more complex and much less intuitive indicator. Hence their message, for which I have a lot of sympathy: let's keep things simple. However, the fact that this result holds for their empirical study does not mean that it holds in general. It is easy to see that the two measures examined in the paper are closely correlated if the health variable is more or less linearly associated to the socioeconomic variable (or, to be more precise, to the ranks generated by this variable). What the authors show in their paper, is that this tends to be the case for life expectancy and healthy life expectancy in South Korea. But it is far from certain that the relation is always linear, and therefore the association may be far less close in other cases. To make a more convincing paper, the authors must show that their result holds for a wide range of cases, not just for the one they are examining. I have a few other, but less important, issues with the paper.
The authors seem to consider the slope index of inequality as the most important academically desirable indicator. However, in most empirical studies the concentration index, or one of its variants, is used. Recently, a case has been made for a move from rankdependent towards level-dependent indicators (Erreygers and Kessels, 2017) . In the paper the slope index of inequality is estimated using only five observations, one for each income quintile. This is just three observations more than the number of observations used to calculate the difference. It is fairly obvious that in these circumstances the two measures cannot be hugely different. The slope index of inequality is calculated using the extremes of the estimated regression line. Let the equation of this regression line be equal to α + βx. In the paper, the slope index is defined taking the values x = 1 and x = 0, i.e. (α + β.1) -(α + β.0) = β. However, in order to compare it with the difference, it is more appropriate to take the values x = 0.9 and x = 0.1, i.e. (α + β.(0.9)) -(α + β.(0.1)) = β.(0.8). This has no effect on the correlation coefficients, but it does change the absolute values of the slope index. Reference Erreygers, G., Kessels, R. (2017) , "Socioeconomic status and health: A new approach to the measurement of socioeconomic inequality of health", International Journal of Environmental Research and Public Health, 14: 673.
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GENERAL COMMENTS
Regarding the review: From the Introduction is noticeable that this paper is being focused very locally despite the metodological chalenge to be addressed is global. In fact, essentially all references are about Korean studies and reports (mainly reports), and just few of them about punctual methodological topics. Conversely, as this study is based in a previous official report, which was carefully developed, I have to highlight this as a strength of the paper. In fact, these sort of scientific approaches based in "real-world" concerns must be highly valued in Academic settings.
Introduction
It is necessary not only focusing in the local Korean concern in the background, but instead in the the methodological challenge you are going to tackle. For instance, the reader would like to know if previous studies measured in parallel SII and upper and lower quintiles ratios. In addition what was found in previous literature about LE and HLE used as response variables to calculate these indicators in order to identify spatial inequalities. And so on, along the paper lots of questions can arise about what other studies around the world can contribute to this study.
Methods
As I understood, you distributed income instead of population in Xaxis. Methods are not clear to explain this but I want you to clearly confirm: Citing WHO: "To calculate SII, a weighted sample of the whole population is ranked from the most-disadvantaged subgroup to the most-advantaged subgroup". To be brief, in Figure 1 Review of BMJOPEN-2018-028687 This paper argues that it may be preferable to use a publicly well accepted inequality measure (the difference in health performance between income quintiles) rather than an academically desirable measure (the slope index of inequality). It does so by means of an empirical study of life expectancy and healthy life expectancy in South Korea.
The paper is well-written and the arguments are in general clearly presented. The authors are very familiar with the analysis of health equity in South Korea. They seem to be motivated by a desire to find the best way of communicating their findings on socioeconomic inequality of health to a broad audience. Their analysis suggests that a simple and intuitive indicator is basically just as good as a more complex and much less intuitive indicator. Hence their message, for which I have a lot of sympathy: let's keep things simple.
However, the fact that this result holds for their empirical study does not mean that it holds in general.
It is easy to see that the two measures examined in the paper are closely correlated if the health variable is more or less linearly associated to the socioeconomic variable (or, to be more precise, to the ranks generated by this variable). What the authors show in their paper, is that this tends to be the case for life expectancy and healthy life expectancy in South Korea. But it is far from certain that the relation is always linear, and therefore the association may be far less close in other cases.
To make a more convincing paper, the authors must show that their result holds for a wide range of cases, not just for the one they are examining.
(OUR RESPONSE) Thank you for the comments. The reviewer correctly described our motivation of this paper ('let's keep things simple'). The reviewer also indicated the limitation of the study. The results may not be applicable for other socioeconomic position indicators (e.g., education) or other health outcomes than life expectancy and healthy life expectancy. We agree. Thus, we added this point in the 'Strength and limitation' section (lines #60-61) as well as in the discussion section (lines #263-265).
I have a few other, but less important, issues with the paper.
The authors seem to consider the slope index of inequality as the most important academically desirable indicator. However, in most empirical studies the concentration index, or one of its variants, is used. Recently, a case has been made for a move from rank-dependent towards level-dependent indicators (Erreygers and Kessels, 2017).
(OUR RESPONSE) We are familiar with concentration index (relative and absolute) and acknowledge that concentration index has been widely used in academic papers on health and healthcare inequalities. However, here in this paper we were concerned about how to communicate the findings on health inequalities to the general public. Differences between income quintiles are well accepted by the public and, especially in Korea, have been widely used in the media and as national health equity targets as documented in the Intro section. Thus, our research question was to compare the inter-quintile differences by income and its corresponding index for health inequalities, i.e., slope index of inequality. Regarding the concentration index, we inserted a sentence (lines #247-251). We also added the suggested reference (reference #26).
In the paper the slope index of inequality is estimated using only five observations, one for each income quintile. This is just three observations more than the number of observations used to calculate the difference. It is fairly obvious that in these circumstances the two measures cannot be hugely different.
(OUR RESPONSE) As the reviewer indicates, it might be obvious that the slope index of inequality, which is estimated using five data points, would not be hugely different from the difference by income quintiles calculated with two data points. However, there has been no study attempting to compare the two indicators at the national level data of life expectancy and healthy life expectancy. As the reviewer also indicates in the prior comments, there might be other cases that differences by income quintiles could not reflect the slope index of inequality. Thus, we believe the current investigation into inequalities in two very important health indicators (life expectancy and healthy life expectancy) would be meaningful.
The slope index of inequality is calculated using the extremes of the estimated regression line. Let the equation of this regression line be equal to α + βx. In the paper, the slope index is defined taking the From the Introduction is noticeable that this paper is being focused very locally despite the metodological chalenge to be addressed is global. In fact, essentially all references are about Korean studies and reports (mainly reports), and just few of them about punctual methodological topics.
(OUR RESPONSE) In this paper, the references on health inequality measurement (e.g., references #1-4) are, we believe, what health inequality researchers are usually referring when they examine the issues on health inequality measurement.
Conversely, as this study is based in a previous official report, which was carefully developed, I have to highlight this as a strength of the paper. In fact, these sort of scientific approaches based in "realworld" concerns must be highly valued in Academic settings.
(OUR RESPONSE) We agree that 'real world' issues on health inequality measurement should be highly valued.
Introduction
(OUR RESPONSE) For clarity, we did not measure upper and lower quintile ratios (relative inequality measure) but examined the upper and lower quintile difference (absolute inequality measure). To the best of our knowledge, no prior studies examined the correlation between SII in LE and HLE and differences between income quintiles. This point has been added in the Introduction (lines #101-103).
In addition, regarding any potential future studies, we also added a sentence in the Discussion section (lines #263-265).
Methods
As I understood, you distributed income instead of population in X-axis. Methods are not clear to explain this but I want you to clearly confirm: Citing WHO: "To calculate SII, a weighted sample of the whole population is ranked from the most-disadvantaged subgroup to the most-advantaged subgroup". To be brief, in Figure 1 X-axis actually have to contain quintiles of Population (not Income!) ranked from high to low income. Did you calculate SII following this method and distribution?
If not, I fear this paper has to be completely rewritten.
(OUR RESPONSE) We used population size in X-axis. Using population distribution according to socioeconomic position indicators such as education and income is a widely used practice in health inequality research. We think that the confusion was made since X axis in Figure 1 was defined as 'Income'. For clarity, we revised the Figure 1 with X axis being 'Cumulative percent of population ranked by income quintiles' and added '0' and '1' meaning that we were concerned about the population distribution rather than income itself.
In addition, it should be noted that, in the introduction section, we have documented the following sentences (lines #71-77).
"To calculate the correspondence of the SII to differences between income quintiles, a relative income In addition, we are curious where the quoted sentence by the reviewer, "To calculate SII, a weighted sample of the whole population is ranked from the most-disadvantaged subgroup to the mostadvantaged subgroup", came in our manuscript.
Results
A previous descriptive Table is necessary to ascertain all items included in the models.
Please verify if correlation between both indicators is not affected by heteroscedasticity owing to the differences of population size among districts.
(OUR RESPONSE) We are not sure about the 'previous descriptive Table' ascertaining all items included in the models that the reviewer #2 indicated. We believe Tables 1 and 2 in our paper deliver the sufficient information regarding the variables used in this study and the inequality by income in life expectancy and healthy life expectancy among 252 districts in South Korea.
Regarding the heteroscedasticity in the correlation of differences by income quintiles and slope index of inequality, in fact, you can see the patterns in the scatter plots. We don't think there is any meaningful difference in standard deviations across X or Y axis.
Discussion
Probably those magnitudes in SII are larger than those measured that those based upper and lower quintiles ratios due to the size of the population groups. Important to carefully check this and to identify how homogeneous are Korean district-groups. Homogeneity can be the responsible of the high correlation between magnitudes of SII and upper and lower quintiles ratios. If so, the assumption of the correspondence of the results using both approaches would be only useful at the Korean setting.
(OUR RESPONSE) As the reviewer #1 also acknowledges, the magnitude in SII is larger than differences by income quintiles because the SII reflects the difference between hypothetically extreme two groups (difference x = 0 and x =1 in the linear regression) while the difference by income quintile reflects the difference when x = 0.1 and x = 0.9 in the linear regression. The difference is not due to the size of the population groups. The reviewer questioned how homogeneous the income groups used in the regression were. As documented in the paper, we calculated equivalized income variables and grouped them into five groups considering the population size. Thus, each income group in each district accounted for approximately 20% of total population in a district. This point has been added in the revised version (lines #155-156). In my first review I wrote: "To make a more convincing paper, the authors must show that their result holds for a wide range of cases, not just for the one they are examining." While they seem to acknowledge the validity of this point (see the changes in lines #58-59 and in lines #261-263), they limit themselves to saying that "further investigations are needed" (#261). For me this is not enough, and I would like to invite the authors to try harder and to dig a little bit deeper. Some kind of evidence should be provided to suggest that their results are representative for a broad range of cases. E.g., do we observe the same for (healthy) life expectancy in other countries? Or do the conclusions also hold for other health variables? Without such evidence, the point the authors are making remains to a large extent anecdotal, and this considerably weakens the persuasiveness of their paper. In my first review I wrote: "To make a more convincing paper, the authors must show that their result holds for a wide range of cases, not just for the one they are examining." While they seem to acknowledge the validity of this point (see the changes in lines #58-59 and in lines #261-263), they limit themselves to saying that "further investigations are needed" (#261).
REVIEWER
For me this is not enough, and I would like to invite the authors to try harder and to dig a little bit deeper. Some kind of evidence should be provided to suggest that their results are representative for a broad range of cases. E.g., do we observe the same for (healthy) life expectancy in other countries?
Or do the conclusions also hold for other health variables? Without such evidence, the point the authors are making remains to a large extent anecdotal, and this considerably weakens the persuasiveness of their paper. JAMA 2018), and the US (Chetty et al., JAMA 2016) , have reported income-based inequalities in life expectancy. However, these studies are not comparable because some studies were based on selfreported information on household income (Blakely et al., 2005; Carter et al., N Z Med J 2010) while other studies were based on administration income data. In addition, most studies presented inequalities in life expectancy at certain different adulthood ages.
However, we can present a similar analysis for other health indicators as presented in this study, based on the prior Korean study (Kim et al., Epidemiol Health 2017 , Reference #20 in the main text) on selfrated poor health according to income quintiles. Using data on age-standardized prevalence of selfrated poor health among 245 districts of Korea presented as a supplementary table in the prior study (Kim et al., Epidemiol Health 2017) , we calculated slope index of inequality and created the similar figures as Figure 2 in our main text. We presented here scatter plots and Pearson correlation coefficients (PCCs) (95% confidence intervals) for the relationship between the difference between income quintiles and the slope index of inequality in age-standardized prevalence of self-rated poor health in Korea. As you can see, the Pearson correlation coefficients were similarly high (0.96-0.97) as presented in the paper.
In our paper, we added the figure as Supplementary Figure 2 and revised our main text (see lines #261-268).
Figure. Scatter plots and Pearson correlation coefficients (PCCs) (95% confidence intervals) for the relationship between the difference between income quintiles and the slope index of inequality in agestandardized prevalence of self-rated poor health in Korea. Using data on age-standardized prevalence of self-rated poor health among 245 districts of Korea presented as a supplementary table in the prior study (Kim et al., 2017 . Reference #19 in the main text), we calculated slope index of inequality and created the figures.
